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What is the CSFFM?
California Statewide Freight Forecasting Model

A commodity-based model 

Forecasts the flow of commodities by modeas a function of employment, establishment, 
land use variablesbased on disaggregated FAF zones, and applied on integrated CSTDM and 
FAF transportation network.

Based on the FAF 4.4database, with base year 2015

CSFFMCommodity Group CSFFMCommodity Group

G1 Agriculture products G10Nonmetal mineral products

G2 Wood, printed products G11Metal manufactured products

G4 Fuel and oil products G12Waste material

G5 Gravel/ sand and non metallic mineralsG13Electronics

G7 Food, beverage, tobacco products G14Transportation equipment

G8 Manufactured products G15 Logs

G9Chemical/ pharmaceutical products
G3 Crude petroleum
G6 Coal / metallic minerals



Level 1: Network and TAZs

5454 TAZs

51 External Gates

93,000 nodes

253,000 links

Multi-modal



Level 2: FAZs

V97 CSFFM FAZs

VDefined at county and sub-county levels

VAggregation of CSTDM TAZs

VConforms to Caltrans District and CARB Air Basin 

boundaries

VMax. employment of 500K per zone



Transport Logistic 
Nodes

Northern California 

Southern California 

Truck/Rail



Gateways 

No Seaport

1 Port of San Diego

2 Port of San Francisco

3 Port of Redwood City

4 Port of Humboldt

5 Port of Oakland

6 Port of Richmond

7 Port Hueneme

8 Port of Los Angeles

9 Port of Long Beach

10 Port of Stockton

11 Port of Sacramento

No Truck port State

1 OtayMesa California

2 Andrade California

3 San Ysidro California

4 Lukeville Arizona

5 Sasabe Arizona

No Airport

1 San Diego International

2 San Francisco International

3 Oakland International

4 Fresno International

5 Los Angeles International

6 Long Beach Airport

7 Ontario International

8 March ARB

No Land port State Land Port

1 Tecate California truck/rail

2 Calexico California truck/rail

3 Calexico-East California truck/rail

4 San Ysidro California Rail

5 Douglas Arizona truck/rail

6 Naco Arizona truck/rail

7 San Luis Arizona truck/rail

8 Nogales Arizona truck/rail
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California Statewide Freight Forecasting 
Model Update Overview

Substantially update CSFFM - new datasets
CA-VIUS, GPS O-D, FAF 4, truck traffic counts

Replace long & short distance truck models in CSTDM
CSFFM freight & non-freight truck models

New base and future year forecasts 

Fully integrate CSFFM within CSTDM

Enhanced usability and training materials



Primary CSFFM Applications

Land use scenarios 
Population 

Employment by industry

Agriculture harvest

Corridor analyses 
Capacity expansion

New facility

Network performance 

Truck route users

Air quality analysis

GHG

PM

Mode shift analyses
Trucking cost/toll/fuel prices

Rail network access/rates

Economic/Industry analyses
Regional Commodity flow

tƻǊǘǎΩ ǘǊŀŦŦƛŎ

Import/export distribution



CSFFM Performance Metrics

Regional goods movement trends
by mode

by truck class

by tonnage

VMT
by origin zone

by industry (commodity) 

by truck size

with/without through trips

by speed bin

by trip length

VHT by industryfor each origin

Link level truck traffic volumes

Speed profile trends(by type)

Truck route utilizations

Toll revenue 

V/C, LOS, delay

Basic GHG estimation

Domestic vs. import / export 
share 



Types of projects Throughput
Travel time
Network

speed
Reliability

Congest. 
reduction/ 
mitigation

VMT & AQ
impacts

Bottleneck 
relief

Safety
Multimodal 

strategy

Inter-
regional 
benefits

Economic 
and job 
growth

Corridor and freeway-freeway 
interchange studies

*Geographic detail: multiple 
interchanges

Yes Yes No Yes Yes
Provide inputs 

for traffic 
Microsim

Provide inputs
for Safety 
Analysis

Yes
(rail, water,

air)
Yes[1]

As model 
inputs

Truck lanes (climbing, freight 
corridor, truck toll) 

*Geographic detail: Should be 
for at least an entire corridor

Yes- allows for 
cutom truck-

only max 
speeds

Yes No Yes
Yes(not 

sensitive to 
grades)

Provide inputs 
for traffic 
Microsim

Provide inputs
for Safety 
Analysis

No Yes
As model 

inputs

Truck efficiency (platooning)

*Geographic detail: Minimal 
level is urban corridor

Yes Yes No Yes Yes
Provide inputs 

for traffic 
Microsim

Provide inputs
for Safety 
Analysis

Possibly only for 
large-scale 
deployment

Yes
As model 

inputs

Land use policies Yes Yes No Yes Yes
Provide inputs 

for traffic 
Microsim

Provide inputs
for Safety 
Analysis

Yes Yes
As model 

inputs

CSFFM Highway Applications

[1] a notable area of strength relative to regional models



FAZ: Freight Analysis Zones, OD: Origin-Destination, CG: Commodity Group,TLN: Transportation Logistic Node

CSFFM 3.0 Architecture
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TAZs FAZs & Gateways
Average daily Productions/ 

Attractions

Domestic flows

annual Productions/ 
Attractions

Domestic flows by CG

Annual Import / 
Export 

OD flows by CG

FAZ & GatewayOD Flows

Rail-Truck, Air-Truck, Truck only, Rail only, Water only & Pipeline 
by CG

FAZ, Gateway & TLNOD Flows

Truck, Rail and Air segments by CG

FAZ, Gateway & TLNOD Flows

Seasonal and Average Daily Flows by 3 Truck Class and CG

Network Link Flows

Average Daily Truck Flows at TAZs by Truck Class and CG 

2a.Non-freight Trucks 
Generation

2b. Commodity
Generation (Tons)

Domestic flows 
Total Demand, 
Import / Export

3. Mode Split

Truck only,
Rail only

Rail-Truck, 
Air-Truck

Water,
Pipeline

4. Transshipment

Splitmultiple modes
into mode segments

5a.Seasonality 
5b. Tonsto Trucks conversion

6. Disaggregation

Disaggregate FAZs to 5454 TAZs

Network Link Flows

Truck link flows  by Truck Classes  byTime Period

7. CSTDM Integrated Assignment

TrafficAssignment for EachPeak Period

FAZ/TAZ

Prepare employment, GDP, agriculture data tables
1. Disaggregated Input Data Prep



Disaggregated Input Data Preparation

2015 Base Year Data 

CSTDM TAZ level data

Population

Employment (8 groups)

Census/Other public data 

Establishments and employments 

Refineries production

Manufacturing GDP

Acreage of harvested land 

Tonnage of livestock

InfoUSAestablishment database
105,020 Establishments with 10+ employees with 
NAICS codes 11- 49 in CA  

Fuel price

Trucking cost

Import/export data at each gateway

Truck GPS data

Rail waybill

1



Using establishments by their 
industry codes to disaggregate 
CSTDM basic Employments into 3 
digit NAICS categories

Disaggregated Input Data Preparation
1

* Source: InfoUSAEstablishment 
database 2017



Assumptions/implementation:

Disaggregated Input Data Preparation

1

Applied base
year 2015 Ratio

CSTDM Employment 
Generate Detail 

employment projection



Freight Module Update
FAF 4.4 database with 2015 estimates

9 new FAF zones outside California

Total trip generation parameters updated

Direct demand model coefficients updated 

Import/export distribution ratios updated

2b

FAF 4: 
fixed share

Border 
Crossing

FAF 4: 
fixed share

Rail waybill , Trucking cost
Model calibration


